Possible mechanisms of the altered platelet volume distribution in type 2 diabetes: does increased platelet activation contribute to platelet size heterogeneity?
A direct consequence of increased platelet sensitivity in diabetes mellitus might be augmented release of platelet granule contents, which, in turn, may lead to the formation of a platelet volume gradient, increased platelet turnover and reduced survival of platelets from diabetic individuals. In this study we addressed the question whether diabetes-induced and lipid fluidity-mediated changes in platelet receptor exposure and accessibility might be part of a general mechanism underlying the increased rate of platelet ageing and reduced platelet survival in diabetes. Diabetic individuals showed higher numbers of platelets of extreme dimensions: very small platelets and larger platelets were more frequent compared to controls ( P(chi(2))< 0.03). The shifts in platelet volume distributions were paralleled by decreased expression of the alpha subunit of glycoprotein Ib (by up to 17%, P < 0.01) in platelet membranes from diabetic patients, increased expression of P-selectin in thrombin-stimulated diabetic platelets (P< 0.02), an increased number of platelet microparticles in diabetic individuals (P< 0.05 or P< 0.03 for resting or stimulated platelets, respectively), and reduced platelet membrane fluidity (by 5.2 +/- 0.6%, P< 0.01). We suggest that the distinct bimodality of platelet distribution in diabetic patients might arise from accelerated thrombopoiesis in diabetic subjects, and this is supported by the demonstration of elevated fractions of reticulated (rich with residual RNA) platelets in diabetic patients (14.6 +/- 5.6% vs 8.1 + 2.1% p(u) < 0.025). Overall, our results point to a fluidity-mediated platelet hypersensitivity and accelerated rate of platelet production in subjects with type 2 diabetes mellitus, which results in a greater number of very large and hypersensitive younger platelets and a more abundant fraction of small exhausted platelets.